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What is claimed is 



10 



1, A crdteslinkable rubber composition, which is 
crosslinkable b^ hot air and has the following 
properties : 

a cjcossJJjilS^^Li^ obtained by mol^ing_said 

rubber compositionl into a sheet and then subjecting the 
sheet to hot-air civDsslinking has no scratch on the 
surface in a pencil \hardness test using a pencil of HB 
and has a compression set (CS) of not more than 70 % 
after a heat treatmenVt at 150°C for 22 hours. 




20 



2. The crosslinJ^ble rubber composition as claimed 
in claim 1, which comprises : 

an ethylene/a-olef in/non-con j ugated polyene random 
copolymer rubber (A) having constituent units derived 
from at least one kind of a vinyl end group-containing 
norbor^ene compound represented by the following formula 
(I) or (II), said norbornen^ compound being the non- 
conjugated polyene, and 

a SiH group-containing c\)mpdund (B) having at least 
two SiH groups in one molecule^; 




I 



<CH3-)-nC=CH2l 
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(I) 



wherein n is an integer of 0 to 10, is a hydrogen atom 

or an alkyl group on 1 to 10 carbon atoms, and r2 is a 
hydrogen atom or an klkyl group of 1 to 5 carbon atoms; 



CHn 



(II) 



10 wherein is a hydrogen ^tom or an alkyl group of 1 to 
10 carbon atoms. 

3,. The crosslinkable\ rubber composition as claimed 
in cla^im 2, which comprises \the ethylene/a-olef in/non- 
15 conjugated polyene random copolymer rubber (A) , the SiH 
group-containing compound (B)\ having at least two SiH 
groups in one molecule, and a \catalyst (E) . 



4 . The crosslinkable rubber composition as claimed 
20 in claim 2, which comprises the fethylene/a-olef in/non- 
conjugated polyene random copolymer rubber (A), the SiH 
group-containing compound (B) having at least two SiH 
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groups in one moleci\le, a catalyst (E) and a reaction 
inhibitor (F) . 



10 



15 



20 



25 



5. The crosslinkable rubber composition as claimed 
in anV one of claims 2 to 4, wherein the ethylene/a- 
olef inXfion-con jugated polyene random copolymer rubber (A) 
has the following properties: 

(i) tVe molar ratio ( ethylene/a-olef in) of ethylene 
to an a-olemn of 3 to 20 carbon atoms is in the range of 
40/60 to 95/5>s 

(ii) the id^ine value is in the range of 0.5 to 50, 

and 

(iii) the intrisnsic viscosity (r|) as measured in 
decalin at 135°C is ir^ the range of 0.3 to 10 dl/g. 

6. The crosslihkable rubber composition as claimed 
in cla^im 5, wherein tile ethylene/a-olef in/non-conj ugated 
polyene random copolymer rubber (A) has, in addition to 
the properties (i), (ii\ and (iii), the following 
properties : 

(iv) the molecular wfeight distribution (Mw/Mn) as 
measured by GPC is in the \range of 3 to 50, and 

(v) the effective network chain density (v) as 
measured after the copolymer rubber (A) is press 
crosslinked at 170°C for 10 friinutes using 0.01 mol of 
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dicumyl peroxiae based on 100 g of the copolymer rubber 
(A) is not less Vhan 1. 5x10^0 chains/cm^. 

7. The crosklinkable rubber composition as claimed 
in claim 6, whereinXthe ethylene/a-olef in/non-con j ugated 
polyene random copolymer rubber (A) has, in addition to 
the properties (i), (\i) ^ (iii), (iv) and (v) , the 
following properties: \ 

(vi) the ratio betyeen a ratio (Y2/y1) of ^ shear 
rate 72 a shear stress of 2.4xlo6 dyn/cm^ obtained 
from the melt flow curve ^t 100°C to a shear rate yi at a 
shear stress of 0 . 4x10^ dun/cm^ obtained from the melt 
flow curve at 100°C and thk effective network chain 
density (v) satisfies the following formula (III): 

0.04x10-19 ^ Log(Y2/Yl)\v < 0.20x10-19 (III). 

8'/Nv The crosslinkable rubber composition as claimed 
in any one>^f claims 2 to 7, wherein the ethylene/a- 
olef in/non-corvjvugated polyene random copolymer rubber (A) 
is obtained by copolymerizing ethylene, an a-olefin and 
the norbornene compoi^Kl represented by the formula (I) or 
(II) using a catalyst col^aining the following compounds 
(J) and (K) as main components under the conditions of a 
polymerization temperature of ^30 to 60°C, a 
polymerization pressure of 4 to Js2 kgf /cm2 and a feed 
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rate\molar ratio (non-conjugated polyene/ethylene) of the 
non-conVagated polyene to ethylene ranging from 0.01 to 
0.2; \ 

(J) a soluble vanadium compound represented by 
VO(OR)nX3-n (Rx^s a hydrocarbon group, X is a halogen 
atom, and n is 0 \pr an integer of 1 to 3) , or a vanadium 
compound representsKi by VX4 (X is a halogen atom) ; 

(K) an organoalu$ninum compound represented by 
R'rnAlX'3-in (R' is a hydrocarbon group, X* is a halogen 
atom, and m is -a^ — inLcgc4=\n£ . 1 to 3) . 



15 



9. The crossliVikable rubber composition as claimed 
in claim 8, wherein the ethylene/a-olef in/non-con j ugated 
polyene random copolymer rubber (A) has an insoluble 
content of not more than 1 % after Soxhlet extraction 
(solvent: boiling xylen^, extraction time: 3 hours, mesh: 
325) . ^ 



10-^ cb^^slinkable rubber composition as claimed 

20 in claim 3 or 4, whe^in the catalyst (E) is a platinum 
catalyst . 



11. The crosslimkable rubber composition as claimed 
in any . one of claims 2 to 10, which has the physical 
25 properties defined in claim 1. 
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12. \ The crosslinkable rubber composition as claimed 
in any oney of claims 1 to 11, which has a crosslinking 
rate (tc(90)) at 160°C of not more than 15 minutes. 

5 \ 

13. The crosslinkable rubber composition as claimed 
in any one ofl claims 1 to 12, which comprises 

an ethyltene/a-olef in/non-conjugated polyene random 
copolymer rubber (Al) having constituent units derived 

10 from at least one kind of a vinyl end group-containing 

norbornene compound represented by the following formula 
(I) or (II), saidmorbornene compound being the non- 
conjugated polyene\ and constituent units derived from a 
non-conjugated polyene compound (2) containing a group 

15 represented by the fallowing formula (III); and 

the SiH group-containing compound (B) having at 
least '^two SiH groups in one molecule: . 




(I) 



20 
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swherein n is an integer of 0 to 10, is a hydrogen atom 
oX an alkyl group of 1 to 10 carbon atoms, and r2 is a 
hydrogen atom or an alkyl group of 1 to 5 carbon atoms; 




CH. 



(ID 



wherein r3 is A hydrogen atom or an alkyl group of 1 to 
10 carbon atoms r 



-C-C— 
'5 ' 6 



(III) 



wherein R^ is an alkyl ^oup of 1 to 10 carbon atoms, and 
R^ and R^ are each independently a hydrogen atom or an 
alkyl group of 1 to 10 carbon atoms. 



14. The crosslinkable robber composition as claimed 
in any one of claims 2 to 13, V/herein the ethylene/a- 
olef in/non-con jugated polyene random copolymer rubber (A) 
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iss the ethylene/a-olef in/non-conjugated polyene random 
co^lymer rubber (Al) and has the following properties: 

.(i) the molar ratio (ethylene/a-olef in) of ethylene 
to anV'Olefin of 3 to 20 carbon atoms is in the range of 
40/60 tV 95/5, 

(ii\ the iodine value is in the range of 0.5 to 50, 

(iii) \the intrinsic viscosity (ti) as measured in 
decalin at \35''C is in the range of 0.3 to 10 dl/g, and 

(iv) th4 branch index as measured by a kinematic 
viscoelasticitV measuring machine is not less than 5. 



15. The crdsslinkable rubber composition as claimed 
in any one of claiVs 2 to 13, which is a blend comprising 
the ethylene/a-olef i\/non-conjugated polyene random 
15 copolymer rubber (A), polyolefin resin (Dl) and the SiH 
group-containing compou?^ (B) , is obtained by 
microdlspersing the polyo\efin resin (Dl) in the 
ethylene/a-olef in/non-conju^ted polyene random copolymer 
rubber (A) in a molten state, \and has the following 
20 properties: 

the average dispersed particle diameter of the 
polyolefin resin (Dl) is not more Vhan 2 pm, and 
the blending weight ratio ((Dl\/(A)) of the 
polyolefin resin (Dl)'to the ethylen4/a-olef in/non- 
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con^^iigated polyene random copolymer rubber (A) is in the 
ange oKs5/95 to 50/50. 



16. The crossiinkable rubber composition as claimed 
5 in claim 15, which 1$ a blend comprising the ethylene/a- 
olefin/non-conjugatecft polyene random copolymer rubber (A), 
a polyolefin resin (dA) selected from crystalline 
homopolymers of a-olefln having 3 to 8 carbon atoms and 
crystalline a-olefin copolymers of said a-olefins and the 
10 SiH group-containing compound (B) , is obtained by 
microdispersing the polyckefin resin (Dl) in the 
ethylene/a-olef in/non-coniugated polyene random copolymer 
rubber (A) in a molten state, and has the following 
properties : 

15 the average dispersed darticle diameter of the 

polyolefin resin (Dl) is notVmore than 2 pm, 

the blending weight ratib ((D1)/(A)) of the 
polyolefin resin (Dl) to the Athylene/a-olef in/non- 
conjugated polyene random copolymer rubber (A) is in the 
20 range of 5/95 to 50/50, and 

the hardness (Y) (A hardness defined by JIS K 6301) 
of said rubber composition and tVie amount (X) of the 
polyolefin resin (Dl) satisfy th^ following relation 
Y = (0.5±0.2)X+a 
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wherein X is an amount (part(s) by weight, the total of 
the components (A) and (D) is 100 parts by weight) of the 
polyolefin resin (Dl)y and a is a hardness obtained by 
subtracting an increas^ of hardness attributed to the 
addition of the polyoleLEin resin (Dl) from the hardness 
of the rubber compositiori) . 

\l7. The crosslinkable rubber composition as claimed 
in anyone of claims 2 to 12, 15 and 16, wherein the 
ethylen^/a-olef in/non-conjugated polyene random copolymer 
rubber (A^ has the following properties: 

(i) tn^e molar ratio (ethylene/a-olef in) of ethylene 
to an a-olef\n of 3 to 20 carbon atoms is in the range of 
40/60 to 95/5\ 

(ii) the iodine value is in the range of 0.5 to 50, 

(iii) the intrinsic viscosity {r\) as measured in 
decaliri at 135°C is \n the range of 0.3 to 10 dl/g, and 

(iv) the branch i\dex as measured by a kinematic 
viscoelasticity measuring, machine is not less than 5. 

18. The crosslinkable rubber composition as claimed 
in any one of claims 2 to 13, Wrhich further comprises an 
alkenyl group-containing organopolysiloxane (C) in 
addition to the ethylene/a-olef in/iaon-conjugated polyene 
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r^dom copolymer rubber (A) and the SiH group-containing 
comppund (B) . 

1% The crosslinkable rubber composition as claimed 
in any dne of claims 2 to 12 and 18, wherein the 

ethyleneVa-olef in/non-conjugated polyene random copolymer 
rubber (Ay has the following properties: 

(i) Vhe molar ratio ( ethylene/a-olef in) of ethylene 
to an a-ol^fin of 3 to 20 carbon atoms is in the range of 
40/60 to 9515, 

(ii) the iodine value is in the range of 0.5 to 50, 

(iii) the intrinsic viscosity (r|) as measured in 
decalin at ISsVc is in the range of 0.3 to 10 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity measuring machine is not less than 5. 



2^0. The crossUinkable rubber composition as claimed 
in any one of claims\2 to 12, 18 and 19, which is 
crosslinkable by hot air and has the following 
properties : 

a hot-air crosslinkeV rubber sheet obtained by 
molding said rubber composaStion into a sheet and then 
subjecting the sheet to hot-kir crosslinking has no 
scratch on the surface in a peWil hardness test using a 
pencil of HB and has a compressi)on set (CS) of not more 
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than after a heat treatment at 150°C for 22 hours 

and a tenadle strength retention of 50 to 300 % after 
heat aging ast 150°C for 72 hours. 

21. The crJ^sslinkable rubber composition as claimed 
in any one of clainvs 1 to 12, which is used for producing 
an automobile weatherstrip. 



22. The crosslinlkable rubber composition as claimed 
in claim 21, wherein tme automobile weatherstrip is a 
door weatherstrip, a trVink weatherstrip, a luggage 
weatherstrip, a roof siae rail weatherstrip, a slide door 
weatherstrip, a ventilatly:;-^ weatherstrip, a sliding loop 

\n1 



panel weatherstrip, a fjjfc\nt 
window weatherstrip, a 



window weatherstrip, a rear 
er window weatherstrip, a 
lock pillar weatherstrip', "fe door glass outer weatherstrip, 
a door^ glass inner weatherstrip, a dam windshield, a 
glass run channel, a door mirror bracket, a seal head 
lamp or a seal cowl top. 



23. An\automobile weatherstrip formed 
crosslinkable ru^:^er composition of any one 



from the 
of claims 



1 



SF-661 



284 

\ 24. The crosslinkable rubber composition as claimed 
in one of claims 1 to 12, which is a rubber 

composition for glass run that is crosslinkable by hot 
air anU a hot press and which has the following 
properties : 

a h®t-press crosslinked rubber sheet obtained by 
molding said rubber composition into a sheet and then 
sub jectingX the sheet to hot-press crosslinking has a 
tensile strength of 5 to 16 MPa and a compression set 
(CS) of not more than 70 % after a heat treatment at 
150°C for 22 Kours . 

25. The cr®sslinkable rubber composition as claimed 
in any one of claMis 2 to 12, which is a crosslinkable 
rubber composition Vor glass run and in which the 
ethylene/a-olef in/nonr-conjugated polyene random copolymer 
rubber^ (A) has the fol\owing properties: 

(i) the molar rat icX (ethylene/a-olef in) of ethylene 
to an a-olefin of 3 to 20V::arbon atoms is in the range of 
60/40 to 80/20, \ 

(ii) the iodine value isi in the range of 1 to 30, 

(iii) the intrinsic viscoBity (r|) as measured in 
decalin at 135°C is in the rang© of 1.5 to 3.5 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity measuring machine Vis not less than 5. 
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26. The automobiles weatherstrip as claimed in claim 



23, which is a glass rJ 



compc 



)roduct formed from the rubber 



osition of any one jbfT) claims 1 to 12, 24 and 25. 




10 



27v The crosslinkable rubber composition as claimed 
in any onebf claims 1 to 12, which is used for producing 
an automobile h^e, a water supply hose or a gas hose, 

28. The crosslinka^jfTte rubber composition as claimed 
in claim 27, wherein thd^O^tomobile hose is a brake hose, 
a radiator hose, a heatelt\hose or an air cleaner hose, 




29. A 



15 composition of 




e formed from the crosslinkable rubber 
one of claims 1 to 12. 



3b. The hose as clMijaed in claim 29, which is an 
automobile hose, a water (yupply hose or a gas hose. 



20 




25 



31. ThX crosslinkable rubber composition as claimed 
in any oen of cUs^ims 1 to 12, which is a rubber 
composition for ho\^ that is crosslinkable by hot air and 
a hot press and which\ias . the following properties: 

a hot-press cross 1 irSJced rubber sheet obtained by 
molding said rubber composition into a sheet and then 
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subjecting the sheet to hot-press crosslinking has a 
voliWe resistivity (23°C) of 10^ to 10^6 Q-cm, a tensile 
strength of 5 to 30 MPa and a compression set (CS) of not 
more tlran 70 % after a heat treatment at 150°C for 22 
hours . \ 

32. TheVcrosslinkable rubber composition as claimed 
in any one of odaims 2 to 12, which is a crosslinkable 
rubber composition for hose and in which the ethylene/a- 
olef in/non-con juga\ed polyene random copolymer rubber (A) 
has the following properties: 

(i) the molar rat\o (ethylene/a-olef in) of ethylene, 
to an a-olefin of 3 to ZO carbon atoms is in the range of 
60/40 to 80/20, \ 

(ii) the iodine value aSs in the range of 1 to 30, 

(iii) the intrinsic visc63ity (r|) as measured in 
decali^n at 135°C is in the rangte of 0.3 to 5.0 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity measuring machine iSs not less than 5. 

33. A hose comprising the rubber (composition of 
claim 31 or 32. . \ 



34. The crosslinkable rubber compositiion as claimed 
in any one of claims 1 to 12, which is used fdsr producing 
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automobile rubber vibration insulator, a railway 
rubis^r vibration insulator, an industrial equipment 
rubbery vibration insulator or an earthquake proof rubber 
for construction. 

35. The crosslinkabl^ rubber composition as claimed 
in claim 34, wherein the automobile rubber vibration 
insulator is an engine mounr, a liquid seal engine mount, 
a damper pulley, a chain dante^er, a carburetor mount, a 
torsional damper, a strut moAnt, a rubber bush, a bumper 
rubber, a helper rubber, a saring sheet, a shock absorber, 
an air spring, a body mount, k bumper guard, a muffler 
support, a rubber coupling, a.\center bearing support, a 
clutch rubber, a deaf mount, /&\ suspension bush, a slide 



bush, a cushion strut bar, a 
radiator supporter or a muffl 



)er, a handle damper, a 
langer . 



36. The crosslinkable rubbeLr composition as claimed 
in claim 34, wherein the railway rubber vibration 
insulator is a slab mat, a ballast! mat or a track mat. 



37. The crosslinkable rubber I composition as claimed 
in claim 34, wherein the industrial equipment rubber 
vibration insulator is an expansioi^ joint, a flexible 
joint, a bush or a mount. 
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8. A rubber vibration insulator comprising the 
^ i crosslir^able rubber composition of any one of claims 1 
to 12. 



39. The rubber vibration insulator as claimed in 
claim 38, which is an automobile rubber vibration 
insulator, a railway ri:dBbeif^ vibration insulator, an 
industrial equipment ru^fc«fer vibration insulator or an 
10 earthquake proof rubber for construction. 



1 



D, The crosslinkable rubber composition as claimed 
in any one of claims 1 to 12, which is a rubber 
compositions^ for rubber vibration insulator that is 
15 crosslinkableVby hot air and a hot press and which has 
the following pivoperties: 

af hot-press ctosslinked rubber sheet obtained by 
molding said rubber GXDmposition into a sheet and then 
subjecting the sheet tO\^hot-press crosslinking has a 
20 tensile strength of 5 to \6 MPa and a compression set 
(CS) of not more than 70 % \fter a heat treatment at 
150°C for 22 hours. 



41. The crosslinkable rubberNcomposit ion as claimed 
25 in any one of claims 2 to 12, which rte a crosslinkable 
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rubber composition for rubber vibration insulator and in 

wKich the ethylene/a-olef in/non-con j ugated polyene random 
copyi^lymer rubber (A) has the following properties: 

(i) the molar ratio (ethylene/a-olef in) of ethylene 
to anVt-olefin of 3 to 20 carbon atoms is in the range of 
60/40 t\ 80/20, 

(ii) \ the iodine value is in the range of 1 to 30, 

(iii) \the intrinsic viscosity (t]) as measured in 
decalin at 1^5°C is in the range of 1.5 to 3.5 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity Vieasuring machine is not less than 5. 

42. A vibratioji insulating rubber product formed 
from the rubber composition of claim 40 or 41, 

43. The crosslinkabXe rubber composition as claimed 
in any^ one of claims 1 to IS., which is used for producing 
a transmission belt or a conva^yor belt. 

44. The crosslinkable rubber composition as claimed 
in claim 43, wherein the transmission belt is a V-belt, A 
flat belt or a synchronous Q^lt. 



45. The crosslinkabl4 rubber composition as claimed 
in claim 43, wherein the conveyor belt is a light 
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conveyor belt, a cylindrical belt, a rough top belt, a 
flanged conveyor belt, ^^U>-type guided conveyor belt or a 
V guided conveyor belt. 

40V A belt formed from the crosslinkable rubber 
compos it ionNof any one of claims 1 to 12 . 



47. The belt as claimeid in claim 46, which is a 
transmission belt or a corwe^or belt. 



The crosslinkable rubber composition as claimed 
in any ofvg of claims 1 to 12, which is used for producing 
an automobijse cup/sealing material or an industrial 
equipment sealrng material. 



49. The crosslinkaftle rubber composition as claimed 
in cldim 48, wherein the Wutomobile cup/sealing material 
is a master cylinder pist4)n cup, a wheel cylinder piston 
cup, a uniform motion joint boot, a pin boot, a dust 
cover, a piston seal, a patking, an 0-ring or a diaphragm. 



50. The crosslinkabnjeYrubber composition as claimed 
in claim 48, wherein the in<bustrial equipment sealing 
material is a condenser packing, an 0-ring or a packing. 
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51. A sealing material formed from the 
^""^ crossl^kable rubber composition of any one of claims 1 
[\ to 



10 



12. 



52. The sealing material as claimed in claim 51, 
which is an automobile cuQK^aling material or an 
industrial equipment sealiT4/g material. 

53Ss^^ The crosslinkable rubber composition as claimed 
in any oneN^ claims 1 to 12, which is used for producing 
an automobile weatherstrip sponge or another expanded 
product - 



15 



20 



54. The crosslinkable rubber composition as claimed 
in claim 53, wherein the aVatomobile weatherstrip sponge 
is a door weatherstrip spomge, a bonnet weatherstrip 
spong^, a trunk room weatherstrip sponge, a sunshine roof 
weatherstrip sponge, a vent|.lator weatherstrip sponge or 
a corner sponge. 

55. The crosslinkable tubber composition as claimed 
in claim 53, wherein the another expanded product is a 
hose-protecting sponge, a cushioning sponge, a heat 
insulating sponge or an insulktion pipe. 



25 
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6. An expanded product formed from the 
crosslinS^able rubber composition of any one of claims 1 
to 12. 



57. The expande 
which is an automobil 




duct as claimed in claim 56, 
atherstrip sponge. 




The crosslinkable rubber composition as claimed 
in any\ne of claims 1 to 12, which is a rubber 
compositron for weatherstrip sponge that is crosslinkable 
by hot air \nd which has the following properties: 

a crossl\nked rubber sheet obtained by molding said 
rubber composition into a sheet and then subjecting the 
sheet to hot-air Jvrosslinking has a specific gravity of 
15 0.1 to 0.8 and a wa^r absorption of not more than 50 %. 



5^9. The crosslinkaVle rubber composition as claimed 
in any one of claims 2 to \2, which is a rubber 
composition for weather stripXsponge and in which the 
20 ethylene/a-olef in/non-conjugatXd polyene random copolymer 
rubber (A) has the following properties: 

(i) the molar ratio (ethylene Ac-olef in) of ethylene 
to an a-olefin of 3 to 20 carbon atomX is in the range of 
60/40 to 90/10, 
25 (ii) the iodine value is in the ranges of 1 to 30, 
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(iii) the intrinsic viscosity (r|) as measured in 
deca\in at 135°C is in the range of 0.3 to 5 dl/g, and 

av) the branch index as measured by a kinematic 
viscoel^sticity measuring machine is not less than 3. 

60. \a weatherstrip sponge formed from, the 
crosslinkalDle rubber composition of any one of claims 1 
to 12, 58 amd 59. 



61. The crosslinkable rubber composition as claimed 
in any one of claims 1 to 12, which is a rubber 
composition for l^ghly expanded sponge that is 
crosslinkable by h^t air and which has the following 
properties : 

an expanded prodiXct of a crosslinked rubber sheet 
obtained by molding saiV rubber composition into a sheet 
and then subjecting the s^eet to hot-air crosslinking has 
a specific gravity of O.OlXto 0.5, a water absorption of 
1 to 500 % and an Asker C hXrdness of 0.1 to 50. 



62. The crosslinkable rubber composition as claimed 
in any one of claims 2 to 12, wm.ch is a crosslinkable 
rubber composition for highly expanded sponge and in 
which the ethylene/a-olef in/non-coird ugated polyene random 
copolymer rubber (A) has the followir^ properties: 
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si) the molar ratio (ethylene/a-olef in) of ethylene 
to an aAolefin of 3 to 20 carbon atoms is in the range of 
60/40 to ^/lO, 

(ii) tne iodine value is in the range of 1 to 30, 

(iii) th^ intrinsic viscosity (ri) as measured in 
^decalin at 135^ is in the range of 0.3 to 4 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity measuring machine is not less than 5. 

63. A highly expamded sponge formed from the rubber 
composition of any one oK. claims 1 to 12, 61 and 62. 

'64. The highly exjpa^ded sponge as claimed in claim 
63/ which is a heat insulAting sponge, a cushioning 
sponge, a sealing sponge\ or a f lame-retardant sponge. 




6'5. \The crosslinkable rubber composition as claimed 
in any one ovf claims 1 to 12, which is used for producing 
a .covered elecxvric wire, an electric wire joint or an 
electric insulataSng part. 



66. A covered e\ectric wire covered with a covering 
material comprising theV:rosslinkable rubber composition 
of any one of claims 1 to \12. 
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67." An electric wire joint formed from the 
cross\inkable rubber composition of any one of claims 1 
to 12, 

5 68. An electric insulating part formed from the 

crosslinkab\e rubber composition of any one of claims 1 
to 12. 

69. A semiVconducting rubber part formed from the 
10 crosslinkable rubn^er composition of any one of claims 1 
to 12. 



70. The crosslinkable rubber composition as claimed 
in any one of claims 1 tf* 12, which is a rubber 
15 composition for electric \r electronic part that is 

crosslinkable by hot air aft^ a hot press and which has 
the fdllowing properties: 

a hot-press crosslinked r\ibber sheet obtained by 
molding said rubber composition\Lnto a sheet and then 
20 subjecting the sheet to hot-press\crosslinking has a 

volume resistivity (23°C) of 10^ toXlQl^ Q-cm, a tensile 
strength of 3 to 20 MPa and a compresvsion set (CS) of not 
more than 70 % after a heat treatment c^t 150°C for 22 
hours . 



25 
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\ 71. The crosslinkable rubber composition as claimed 
in ajiy one of claims 2 to 12, which is a crosslinkable 
rubbeV composition for electric or electronic part and in 
which \he ethylene/a-olef in/non-con jugated polyene random 
copolymier rubber (A) has the following properties:. 

(i) Vthe molar ratio (ethylene/a-olef in) of ethylene 
to an a-oAefin of 3 to 20 carbon atoms is in the range of 
60/40 to 90^10, 

(ii) the iodine value is in the range of 1 to 30, 

(iii) the intrinsic viscosity (r|) as measured in 
decalin at 135\c is in the range of 0.3 to 2.5 dl/q, and 

(iv) the b:^nch index as measured by a kinematic 
viscoelasticity measuring machine is not less than 5. 

72. An electr]k: or electronic part formed from the 
crosslinkable rubber Composition of any one of claims 1 
to 12,'^ 70 and 71. \ 

rubber composition as claimed 
, which is used for producing 

rubber composition as claimed 
usehold rubber product is rain 
bber glove, latex or golf ball 



73. The crosslinkable 
in any one of claims 1 to u 
a household rubber product 



74. The crosslinka 
in claim 73, wherein th 
wear, rubber band, shoe, 
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75. The crosslinkable rubber composition as claimed 
in anA one of claims 2 to 12, which can be crosslinked at 
ordinary temperature . 

76. \The crosslinkable rubber composition as claimed 
in any oneVof claims 2 to 12, which is used for reaction 
injection moLLding (RIM) . 

77. The arosslinkable rubber composition as claimed 
in any one of cJ^ims 2 to 12, which is used for producing 
a thermoplastic eYastomer . 

78. The crosslinkable rubber composition as claimed 
in any one of claims 2v to 12, which is used for modifying 
an engineering plastic. 

'i 

79. A household rubb^ product formed from the 
crosslinkable rubber composition of any one of claims 1 
to 12. 



80. The crosslinkable rubber composition as claimed 
in any one of claims 1 to 12, whicn. is used for producing 
a sealing sponge for construction, 
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81. The crosslinkatjile rubber composition as claimed 
in claim 80, wherein the Isealing sponge for construction 
is a sealing sponge for gasket, airtight, joint or door 

stop. v!LV/ 

82. The expanded product as claimed in claim 56, 
which is a sealing sponge foV construction. 

crosslinkable rubber composition as claimed 
claims 1 to 12, which is used for producing 
ro3sl or an industrial roll. 

84. The crosslinkable rubber composition as claimed 
in claim 83, wherein the machine roll is an electric 
charge roll, a transfer roll, a developing roll or a 
paper feed roll . \^ y 

85. The crosslinkableH^rjpbber composition as claimed 
in claim 83, wherein the industrial roll is an iron 
manufacturing roll, a paper manufacturing roll or a 
printing electric wire roll. \ 




in any one 
an OA machine 



, 86. Ah. OA machine roll comprising the crosslinkable 

rubber compositxion of any one of claims 1 to 12. 
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An industrial roll formed from the 
crosslinlc^ble rubber composition of any one of claims 1 
o 12. 



88.. A crossiinkable rubber composition for 
hydraulic cylinderX seal , which is crossiinkable by hot 
air and a hot pressXand has the following properties: 

a hot-air crosslinked rubber sheet obtained by 
molding said rubber composition into a sheet and then 
subjecting the sheet t* hot-air crosslinking has no 
scratch on the surface \n a pencil hardness test using a 
pencil of HB, and 

a hot-press crosslinked rubber sheet obtained by 
molding said rubber composVtion into a sheet and then 
subjecting the sheet to hoJ^f^^ess crosslinking has the 
following properties : 

(/I) the compression set \(CS) after a heat treatment 
at 150°C for 22 hours is not more than 70 %, 

(2) the volume change (Av\ after immersion in a DOT- 
3 brake liquid at 150°C for 7o\hours is in the range of - 
10 to +50 %, 

(3) the tensile strength retention after heat aging 
at 150°C for 70 hours is in the Aange of 50 to 150 % and 
the elongation retention after th^ same heat aging is not 
less than 50 %, and 



SF-661 



300 



(4) the dry tenpile strength is in the range of 3 to 
25 MPa. 



in 



10 



15 



89. The rubber composition for hydraulic cylinder 
seal as claimed in claim 88, which comprises an 
ethylene/a-olef in/non-con j ugated polyene random copolymer 
rubber (A) having constituent units derived from at least 
one kind of a vinyl end gAoup-containing norbornene 
compound represented by th® following formula (I) or (II), 
said norbornene compound being the non-conjugated polyene, 
and a SiH group-containing compound (B) having at least 
two SiH groups in one molecul^, and which has a 
crosslinking rate (tc(90)) a^.\l^(y"C of not more than 15 
minutes ; 




fCH2-)-nC=CH2 



(I) 



wherein n is an integer of 0 to lOj is a hydrogen atom 
20 or an alkyl group of 1 to 10 carbon atoms, and is a 
hydrogen atom. or an alkyl group of u to 5 carbon atoms; 
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CH2 



(II) 



5 wherein r3 is a hydrdgen atom or an alkyl group of 1 to 
10 carbon atoms. 



10 



15 



20 



90. The rubber cdmposition for hydraulic cylinder 

seal as claimed in claim 89, wherein the ethylene/a- 
olef in/non-con j ugated pdlyene- random copolymer rubber (A) 
has the following properties: 

(i) the molar ratio \(ethylene/a-olefin) of ethylene 
to an a-olefin of 3 to 20jp^arbon atoms is in the range of 
50/50 '/to 75/25, 

(ii) the iodine valiReAis in the range of 1 to 30, 

(iii) the intrinsic vifecosity (r\) as measured in_ 
decalin at 135°C is in the nange of 0.3 to 2.5 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity measuring macnine is not less than 5. 

91. The rubber compositipn for hydraulic cylinder 
seal as claimed in claim 89, wAich further comprises a 
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catalyst (E) in addition to the ethylene/a-olef in/non- 
conjugated polyene random copolymer rubber (A) and the 
SiH group-containing dpmpound (B) having at least two SiH 
groups in one molecule.) 



10 



92. The rubber composition for hydraulic cylinder 
seal as claimed in claim fel, which further comprises a 
reaction inhibitor (F) in Addition to the ethylene/a- 
olef in/non-con jugated pol^^ney random copolymer rubber (A), 
the SiH group-containing[ cbjt^p^^und (B) having at least two 
SiH groups in one molecule\|^pd the catalyst (E) . 



15 




93. The rubber composition for hydraulic cylinder 
seal as claimed in claim 91 or^ 92, wherein the catalyst 
(E) is a platinum catalyst. 



A hydraulic cylinder part formed from the 




20 



25 



rubber composition of any one of claims 88 to 93. 



95. A crosslinkabla rubber composition for seal 

packing, which is crosslirrt^ble by hot air and a hot 
press and has the f ollowiJVq/properties : 

a hot-air crosslinkeffl \rubber sheet obtained by 

molding said rubber composition into a sheet and then 

subjecting the sheet to hotAair crosslinking has no 
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scratch on th^surface in a pencil hardness test using a 
pencil of HB, d[nd 

a hot-pressV brosslinked rubber sheet obtained by 
molding said rubO&r composition into a sheet and then 
subjecting the she)^t to hot-press crosslinking has the 
following propertied : 

(1) the compression set (CS) after a heat treatment 
at 150°C for 22 hours\is not more than 70 %, 

(2) the volume change (AV) after immersion in an 
ethylene glycol solutio\i at 120°C for 70 hours is in the 
range of -20 to +20 

(3) the tensile strength retention after heat aging 
at 150°C for 70 hours is Vn the range of 50 to 150 %, the 
elongation retention afte:^^^J;3^ same heat aging is not 
less than 50 %, and the hj^^c^ness change after the same 
heat aging is in the ranqfeADf 0 to +50 points, 

('^4 ) the dry tensile st:^ength is in the range of 3 to 
20 MPa, and 

(5) the number of shots \at which staining on the 
mold takes place in a mold stkin test is not less than 30 



96. The rubber compositiion for seal packing as 
claimed in claim 95, which corrforises an ethylene/a- 
olef in/non-con jugated polyene sandom copolymer rubber (A) 
having constituent units derivep from at least one kind 
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of a vinyl end groik>-containing norbornene compound 
represented by the A:>llowing formula (I) or (11), said 
norbornene compound Aeing the non-conjugated polyene, and 
a SiH group-containing compound (B) having at least two 
SiH groups in one molecule, and which has a crosslinking 
rate (tc(90)) at IGO^Ctof not more than 15 minutes; 




(I) 

wherein n is an integer oft 10, is a hydrogen atom 

or an alkyl group of 1 to t^pVcarbon atoms, and is a 
hydrogen atom or an alkyl grd^up of 1 to 5 carbon atoms; 



(II) 



wherein R-^ is a hydrogen 
10 carbon atoms. 



atom or Ian alkyl group of 1 to 
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97. The rubbeV composition for seal packing as 
claimed in claim 96,1 wherein the ethylene/a-olef in/non- 
conjugated polyene rkndom copolymer rubber (A) has the 
following properties : 

(i) the molar ratio (ethylene/a-olef in) of ethylene 
to an a-olefin of 3 to 3^0 carbon atoms is in the range of 
60/40 to 85/15, 

(ii) the iodine valub is in the range of 0.5 to 30, 

(iii) the intrinsic wscosity (ri) as measured in 
decalin at 135°C is in the Vrange of 0.3 to 3.0 dl/g, and 

(iv) the branch index as measured by a kinematic 
viscoelasticity measuring maahine is not less than 5. 



for seal packing as 
[her comprises a catalyst 



98. The rubber compos: 
claimed in claim 96, which fi 

(E) in addition to the ethyleneVa-olef in/non-conjugated 
polyene random copolymer rubber \(A) and the SiH group- 
containing compound (B) having a\: least two SiH groups in 
one molecule - 



99. The rubber composition for seal packing as 
claimed in claim 98, which further I comprises a reaction 
inhibitor (F) in addition to the etlhylene/a-olef in/non- 
conjugated polyene random copolymerV rubber (A), the SiH 
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group-containing compound (B) having at least two SiH 
groups in one moltecule and the catalyst (E) . 

100. The ruboer composition for seal packing as 
5 claimed in claim 9b or 99, wherein the catalyst (E) is a 
platinum catalyst . 



10 



15 



20 



101. A seal packing part formed from the rubber 
composition of any oAe of claims 95 to 100. 

102. A rubber composition for constructional gasket, 
comprising : 

5 to 100 parts b/ V^i9ftt . of an ethylene/a- 



o le fin /non-con j ugate 
having constituent un: 



[yene random copolymer rubber (A) 
iderived from at least one kind 
of a vinyl end group-contkining norbornene compound 
represented by the followilng formula (I) or (II), said 
norbornene compound being The non-conjugated polyene, 

0 to 95 parts by weight of an organopolysiloxane (I) 
represented by the following average composition formula 
(1) , 

a SiH group-containing cbmpound (Bl) having at least 
two SiH groups in one molecul^ in such an amount as gives 
0.2 to 5 hydrogen atoms bonded\ to silicon atoms based on 
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one aliphatic unsaturated bond in the component (A) and 
the component (I), \and 

a platinum grolip metal catalyst (El) in a catalytic 
amount , 

with the provisb that the total amount of the 
component (A) and the\ component (I) is 100 parts by 
weight; 



-(CH2)^C=CH2 



(I) 



wherein n is an integer p to 10, is a hydrogen atom 
or an alkyl group of 1 to 10 carbon atoms, and is a 
hydrogen atom or an alkyl gnoup of 1 to 5 carbon atoms; 



(II) 
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wherein r3 is a l^ydrogen atom or an alkyl group of 1 to 
10 carbon atoms ; 



RlnSiO{4-n) /2 



(1) 



wherein is an unsubstituted or substituted mono-valent 
hydrocarbon group, an^ n is a positive number of 1.95 to 
2.05. 



103. The rubber conVposition for constructional 
gasket as claimed in claim 102, which further comprises 
0.5 to 30 parts by weighti ^f \/blowing agent based on 100 
parts by weight of the tq^a^ qff the component (A) and the 
component ( I ) . 

104. A constructional basket comprising a cured 
product of an olefin rubber I composition which comprises: 

5 to 100 parts by weigHt of an ethylene/a- 
olef in/non-con j ugated polyene random copolymer rubber (A) 
having constituent units derived from at least one kind 
of a vinyl end group-containipg norbornene compound 
represented by the following formula (I) or (II), said 
norbornene compound being the Inon-conj ugated polyene. 
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10 



95 to 0 part^ by weight of an organopolysiloxane (I) 
represented by th^ following average composition formula 
(1) , 

a SiH group-coiVtaining compound (Bl) having at least 
two SiH groups in one molecule in such an * amount as gives 
0.2 to 5 hydrogen atoms bonded to silicon atoms based on 
one aliphatic unsaturaVbed bond in the component (A) and 
the component (I), and 

a platinum group me\:al catalyst (El) in a catalytic 
amount , 

with the proviso tha^/Oie ytotal amount of the 
component (A) and the con^^rj^nt (I) is 100 parts by 
weight; 



15 




I 

(b-^C=CH2 



(i: 



wherein n is an integer of 0 to lo, is a hydrogen atom 

or an alkyl group of 1 to 10 carbpn atoms, and is a 
hydrogen atom or an alkyl group or 1 to 5 carbon atoms; 




CH, 



R" 
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(II) 



wherein is a hydrogen atom or an alkyl group of 1 to 
10 carbon atoms; 



RlnSiO(4-n) /2 



(1) 



wherein is an unsubstituted or substituted mono-valent 
hydrocarbon group, and n J^s a positive number of 1.95 to 
2. 05. 

105- The constructional\ gasket as claimed in claim 
104, which comprises a curecW spotno^ of the olefin rubber 
composition further comprising . 5 to 30 parts by weight 
of a blowing agent based on |^$^ parts by weight of the 
total '/of the component (A) and the component (I) . 



106, A rubber composition |for rubber roll, 
comprising : 

5 to 100 parts by weight oi an ethylene/a- 
olef in/non-con j ugated polyene ralndom copolymer rubber (A) 
having constituent units derived from at least one kind 
of a vinyl end group-containing riorbornene compound 
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represented by the following formula (I) or (II), said 
norbornene compound being the non-conjugated polyene, 

95 to 0 parts weight of an organopolysiloxane (I) 
represented by the i^ollowing average composition formula 
(1) , 

a SiH group-contAining compound (Bl) having at least 
two SiH groups in one molecule in such an amount as gives 
0.2 to 5 hydrogen atomsXbonded to silicon atoms based on 
one aliphatic unsaturate^y^ro^d in the component (A) and 
the component (I), and 

a platinum group rtlje)^!^ /:atalyst (El) in a catalytic 
amount , 

with the proviso that the total amount of the 
component (A) and the component (I) is 100 parts by 
weight; 




I 



-iCUtli C=CH2 



R' 



(I) 
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wherein n is an Anteger of 0 to 10, r1 is a hydrogen atom 
or an alkyl group \of 1 to 10 carbon atoms, and r2 is a 
hydrogen atom or an alkyl group of 1 to 5 carbon atoms; 



(II) 



wherein r3 is a hydrogen ^tom or an alkyl group of 1 to 
10 carbon atoms; 



RlnSiO(4-n) /2 



(1) 



wherein r1 is an unsubstititted or substituted mono-valent 
hydrocarbon group, and n i^ a positive number of 1.95 to 
2. 05. 



107. The rubber composition for rubber roll as 
claimed in claim 106, which If urther comprises a 
conductive material to impadt conductivity or semi- 
conductivity to a cured rubljer layer of the rubber 
composition . 
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108. The rubber composition for rubber roll as 
claimed in claim ^06 or 107, which further comprises an 
organic peroxide. 



11% 



' 109. A rubber i^ll obtained by forming a cured 
rubber layer of a ruaber composition around a core bar, 
said rubber composition comprising: 

5 to 100 parts byVweight of an ethylene/a- 
olef in/non-con j ugated polyene random copolymer rubber (A) 
10 having constituent units\ derived from at least one kind 
of a vinyl end group-contajining norbornene compound 
represented by the followif^g :5prmula (I) or (11), said 
norbornene compound beingVjt^e /non- con j ugated polyene , 

95 to 0 parts by weigl|^\ybf an organopolysiloxane (I) 
15 represented by the following \average composition formula 
(1) . 

a[/ SiH group-containing compound (Bl) having at least 
two SiH groups in one molecula in such an amount as gives 
0.2 to 5 hydrogen atoms bondedj to silicon atoms based on 
20 one aliphatic unsaturated bond j in the component (A) and 
the component (1) , and 

a platinum group metal catalyst (El) in a catalytic 
amount , 
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15 



with the provXso that the total amount of the 
component (A) and tj^e component (I) is 100 parts by 
weight; 



<CH2^C=CH2 




(I) 



wherein n is an integer c|f \ (\/]bo 10, is a hydrogen atom 

or an alkyl group of 1 to ireYcarbon atoms, and is a 
10 hydrogen atom or an alkyl group .of 1 to 5 carbon atoms; 



wherein r3 is a hydrogen atom oi 
10 carbon atoms; 

RlnSiO(4-n) /2 



(II) 



an alkyl group of 1 to 



(1) 
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wherein is an unsubstituted or substituted mono-valent 
hydrocarbon group, and i\ is a positive number of i.95 to 
2.05. 



! 33 



10 



110. The rubber roll\as claimed in claim 109, 
wherein the rubber composit i/ibf ^further comprises a 
conductive material so tha^L/the/ cured rubber layer has 
conductivity or semi-condutltiyity . 



111. The rubber roll aslclaimed in claim 109 or 110, 
wherein the rubber compositiqn further comprises an 
organic peroxide- 




